O
NE of the most important environmental conditions influencing the activities of soil micro-organisms is the hydrogen-ion concentration of the soil. It affects not only the rates of many of the physiological processes, the rates of growth and respiration, but also the types of organisms developing. The anion or the undissociated molecule of certain acids may be as effective as the hydrogen ion in increasing or decreasing microbiological action. However, there is considerable evidence which indicates that the beneficial effect of applications of lime to acid soils is due largely to the change in reaction brought about.
Numerous investigators have reported the effects of hydrogen-ion concentration on the growth or metabolic processes and the occurrence of specific organisms. Johnson (3) 3 in a study of the relationships between hydrogen ion, hydroxyl ion, and salt concentration and the growth of seven soil molds, obtained growth over a considerable range in pH. Itano (2) in a study of the effect of the initial hydrogenion concentration on the rate of proteolysis by B. subtilis in a peptone meat extract broth found the rate of growth to be most rapid at a pH of 5.65 and the rate of ammonia formation most rapid at pH 5.42 after 24o hours. Brooks (~) investigated the effect of hydrogen-ion concentration on the production of carbon dioxide by the tubercle bacillus and found no change in the production of carbon dioxide from pH 4.4 to pH 7.4 but there was a decrease in carbon dioxide production above and below these pH values.
Much of the earlier work in soils along these lines has been concerned with the effects of applications of lime on the numbers of bacteria or on the action of certain physiological groups. Waksman and Starkey (9) found that additions of lime stimulated the respiratory capacity of the soil and brought about an increase in the numbers of bacteria. Waksman and Heukelekian (8) found no correlation between the reaction of the soil and its cellulose decomposing power. However, it was explained that the fungi which are active cellulose decomposers grow well in acid soils. White, Holben, and Jeffries (zo) have shown that corn starch was decomposed at about the same rate in acid as in alkaline soils, but that cellulose, manure, and cottonseed meal were decomposed more rapidly in limed than in acid soils. Lime added to acid soils stimulated carbon dioxide production and increased the numbers of micro-organisms. Smith and Brown (7) investigated the influence of substituted cations in the complex of Tama silt loam on the rate of decomposition of leguminous green manures and found that the rate of decomposition was least rapid in 1Contribution from the Department of Chemistry and Soils, University of Florida, Gainesville, l~lorlda. Received for publication July 26, I939.
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